Enhanced topical delivery of small hydrophilic or lipophilic active agents and epidermal growth factor by fractional radiofrequency microporation.
To evaluate the ability of a novel radiofrequency (RF) microporation technology based on ablation of the skin barrier to enhance topical delivery of active ingredients The influence of RF fluence and the molecular size of the absorbent on the permeation enhancement was confirmed by in vitro skin permeation study using Franz diffusion cells. The improved skin rejuvenation effects, such as depigmentation and anti-wrinkle effects, by enhanced topical delivery of α-bisabolol and epidermal growth factor (EGF) through the RF microchannels were investigated in photo-damaged skin. The cumulative amounts of active ingredients through the RF microporated skin were significantly increased. Topically applied α-bisabolol after RF microporation induced rapid onset of skin whitening and significantly increased the ΔL-value of UVB-induced hyperpigmented melanin hairless mouse skin. In addition, wrinkle formation after topical application of EGF with RF microporation was significantly reduced and prevented after 12 weeks, and all parameters involving wrinkles in a replica analysis were similar to those in the negative control. RF microporation enhances the topical delivery of active ingredients with high molecular weight or of small hydrophilic or lipophilic molecules. Thus, this technology can effectively improve photo-induced hyperpigmentation and wrinkle formation by enhancing topical delivery of active agents.